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(54) METHOD FOR CORRECTING QUANTITY OF LIGHT OF OPTICAL PRINTER HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
correcting the quantity of light of an optical printer head 
which can correctly express a gray level even when the 
gray level of photographic images or the like is required. 
SOLUTION: According to the method, an optical printer 
head having a lens array 4 arranged on many light- 
emitting elements 2 is used and the quantity of light is 
corrected by adjusting the size of power to be impressed 
to each of the light-emitting elements 2. At least, two 
light-emitting elements 2 are let to emit light 
simultaneously and the intensity of light passing the lens 
array 4 is measured at an image form position. An MTF 
value is obtained from a peak value IMAX corresponding 
to each light-emitting element 2 and bottom values IMIN 

(>0) proximate to both sides of the peak value or to one side of the peak value in an intensity 
distribution obtained by the measurement. The size of power to be impressed to each light- 
emitting element 2 is adjusted in accordance with a difference of the MTF value and an 
average value of all MTF values. 
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• * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical printer head which arranges a lens array and changes on the light emitting device 
of a large number arranged in the shape of a straight line is used. Said lens array is minded for the light 
which said light emitting device emits. To a photo conductor An exposure, when it carries out image 
formation and a latent image is formed, It is the quantity of light amendment approach of the optical 
printer head which amends the quantity of light by adjusting the magnitude of the power impressed to 
each light emitting device. Make at least two light emitting devices of said large number emit light at a 
time to coincidence, and the luminous intensity which this penetrated such light while making said lens 
array penetrate is measured in the image formation location. Peak value IMAX corresponding to each 
light emitting device among the intensity distributions acquired by this measurement The MTF value 
expressed with following type ** from the bottom value EVUN close to that both sides or erne side (> 0) 
is calculated. The quantity of light amendment approach of the optical printer head characterized by 
amending the quantity of light by adjusting the magnitude of the power impressed to each light emitting 
device according to the difference of this each MTF value and the average of all MTF values. 
Equation 1] 

MTFffl- { Umax -Imcn ) / (I max +Imeh ) } X 1 0 0 (%) "'jftD 

[Claim 2] Said peak value IMAX Two bottom values MIN close to both sides The quantity of light 
amendment approach of the optical printer head according to claim 1 characterized by calculating said 
MTF value using the average. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the quantity of light amendment approach of the optical 
printer head used as exposure means, such as electrophotography-type a printer and facsimile, and a 
copying machine. 
[0002] 

[Description of the Prior Art] Conventionally, optical printer heads, such as an LED array head, are used 
as exposure means, such as an electro-photographic printer. 

[0003] On the circuit board, two or more, while arranging this LED array head in the shape of a single 
tier, the LED array chip with which 128 light emitting diode components are arranged in the shape of a 
straight line While having the structure which has arranged erection actual size lenses, such as a rod-lens 
array, on these LED array chip and making the light emitting diode component of said LED array chip 
emit light alternatively separately based on image data Through said lens array, image formation is 
carried out and the this light which emitted light is functioned on an external photo conductor as an 
exposure means an exposure and by forming a predetermined latent image in a photo conductor. 
[0004] In addition, the latent image formed in the photo conductor turns into a toner image through the 
process of development after that, and a predetermined image is recorded on the recording paper by 
imprinting and fixing this toner image at the recording paper. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional LED array head mentioned 
above, since it had variation in the luminescence property and lens property of a light emitting diode 
component, when fixed power is impressed to a light emitting diode component and this was made to 
emit light, the luminous intensity irradiated by the photo conductor through a lens array became an 
uneven thing according to the above-mentioned variation, and usually had the fault in which the 
concentration unevenness of an image is formed. 

[0006] Then, in order to cancel the above-mentioned fault, the diameter of a spot of the light irradiated 
by the photo conductor etc. is beforehand measured for every light emitting diode component, and 
amending the quantity of light of an LED array head by adjusting the impression power to a light 
emitting diode component according to an individual so that this may become fixed is examined. 
[0007] By the way, the light which the light emitting diode component emitted By the time it reaches a 
photo conductor, when a part will spread toward a perimeter The intensity distribution are peak value 
UMAX to the **** central region shown in drawing 4 . Between the peaks which adjoin each other when 
it is the thing of the shape of a crest which it has and the circumference region (field equivalent to 
Susono of crest-like distribution) of such a light overlaps the next thing, it is the bottom value EVUN. 
The trough which it had is formed. 

[0008] However, by the quantity of light amendment which only arranges the diameter of a spot, it is 
peak value UMAX like the amendment approach mentioned above. Bottom value EVUN Step cannot be 
kept with homogeneity to magnitude. These values IMAX and IMIN If it varies greatly for every light 
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emitting diode component, since it will become difficult to tune the contrast of an image finely, When 
you need the expression of gradation nature like a photograph, it cannot express gradation correctly, but . 
it has the fault from which an image will become indistinct. 
[0009] 

[Means for Solving the Problem] This invention is what was thought out in view of the above- 
mentioned fault. The quantity of light amendment approach of the optical printer head of this invention 
The optical printer head which arranges a lens array and changes on the light emitting device of a large 
number arranged in the shape of a straight line is used. Said lens array is minded for the light which said 
light emitting device emits. To a photo conductor An exposure, when it carries out image formation and 
a latent image is formed, It is the quantity of light amendment approach of the optical printer head which 
amends the quantity of light by adjusting the magnitude of the power impressed to each light emitting 
device. Make at least two light emitting devices of said large number emit light at a time to coincidence, 
and the luminous intensity which this penetrated such light while making said lens array penetrate is 
measured in the image formation location. Peak value IMAX corresponding to each light emitting 
device among the intensity distributions acquired by this measurement The MTF value expressed with 
following type ** from the bottom value IMIN close to that both sides or one side (> 0) is calculated. It 
is characterized by amending the quantity of light by adjusting the magnitude of the power impressed to 
each light emitting device according to the difference of this each MTF value and the average of all 
MTF values. 
[0010] 
[Equation 1] 

MTFfI- { (U AX " I M m ) / Umax + Im £ n ) } Xl 0 0 (96) -5ftD 

[001 1] Moreover, the quantity of light amendment approach of the optical printer head of this invention 
is said peak value IMAX. Two bottom values IMIN close to both sides It is characterized by calculating 
said MTF value using the average. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an 
accompanying drawing. The perspective view and drawing 2 which show the gestalt which applied the 
optical printer head with which quantity of light amendment of drawing 1 is carried out by this invention 
to the LED array head are the side elevation of the LED array head of drawing 1 , and, as for the LED 
array chip whose 2 1 has the circuit board and has many light emitting devices, and 3, a driver IC and 4 
are the rod-lens arrays as a lens array. 

[0013] The LED array head shown in this drawing arranges the rod-lens array 4 which is an erection 
actual size lens on the luminescence side of said LED array chip 2, and has the structure held in the 
interior of housing which does not illustrate these while it carries two or more LED array chips 2 and 
driver ICs 3 in the top face of the circuit board 1. 

[0014] Said circuit board 1 functions as a support base material for covering and coming to form much 
circuit wiring at a predetermined pattern at the base of the shape of a rectangle which consists of electric 
insulation ingredients, such as glass, and supporting two or more LED array chips 2 and driver IC 3 
grades on the top face. 

[0015] Moreover, two or more LED array chips 3 carried on said circuit board 1 are arranged in the 
shape of a single tier along with the longitudinal direction of the circuit board 1, and 128 light emitting 
diode components arranged in the shape of a straight line with the dot density of 600dpi and the 
electrode terminal of this component are prepared in each top face, respectively. 
[0016] As a light emitting diode component of said LED array chip 2, the light emitting diode 
component of a GaAlAs system or a GaAsP system etc. is used, and the electrode terminal of this chip 2 
is electrically connected to circuit wiring with which it corresponds on the circuit board 1 by well- 
known wirebonding etc. conventionally. If, as for this LED array chip 2, power is impressed to a light 
emitting diode component through circuit wiring on the circuit board 1, a light emitting diode 
component will emit light by predetermined brightness. 
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[0017] On the other hand, the driver IC 3 carried on said circuit board 1 is for controlling separately 
luminescence of the light emitting diode component mentioned above based on image data, the shift 
register for quantity of light amendment data and latch other than the shift register for image data or a 
latch are prepared in that integrated-circuit forming face, and the energization to a light emitting diode 
component is controlled based on two kinds of data stored in these two latches. 

[0018] In this gestalt, although quantity of light amendment is performed, two or more constant current 
power supplies from which a current value differs are prepared, and the impression power to a light 
emitting diode component is adjusted by making it connect with the light emitting diode component 
which chooses any one or plurality and corresponds out of these constant current power supplies based 
on the quantity of light amendment data stored in the latch. 

[0019] In addition, said driver IC 3 is electrically connected to circuit wiring with which it corresponds 
on the circuit board 1 by well-known wirebonding etc. conventionally as well as the LED array chip 2 
described previously. 

[0020] And it is constituted by the external photo conductor P with the cylindrical lens of a large 
number arranged alternately [.are an exposure and a thing for carrying out image formation, and ] in 
many cylindrical lenses with which this rod-lens array 4 was arranged in the shape of a straight line, or 
two trains, and it is holding and fixing with adhesives the light in which a light emitting diode 
component emits the rod-lens array 4 on said LED array chip 2 in the electrode holder. 
[0021] Through the rod-lens array 4, image formation is carried out and the LED array head mentioned 
above functions the light which this emitted light as an exposure means an exposure and by forming a 
predetermined latent image in a photo conductor P on the external photo conductor P while making the 
light emitting diode component of the LED array chip 2 emit light alternatively separately based on 
image data. 

[0022] Next, the quantity of light amendment approach of the LED array head mentioned above is 
explained. 

[0023] Quantity of light amendment data are created according to the process of (1) - (3) described 
below. 

[0024] (1) Measure the radiant power output of all light emitting' diode components first, and create the 
1st quantity of light amendment data for equalizing the radiant power output of all light emitting diode 
components from this measurement result. 

[0025] Measurement of a radiant power output is performed in the phase before attaching the rod-lens 
array 4, and the light which the light emitting diode component of the LED array chip 2 emitted is 
directly observed with a CCD camera. Then, based on the intensity distribution acquired by carrying out 
the image processing of the CCD image, a predetermined power value required in order to bury the 
difference of the radiant power outputs of each light emitting diode component and these averages 
(reference value) is calculated, and the 1st quantity of light amendment data corresponding to this power 
value is created. 

[0026] For example, when adjusting impression power 3% in 16 steps of affected Mino, 4 bits [ per dot ] 
quantity of light amendment data are needed. 

[0027] (2) Next, attach the rod-lens array 4 on the luminescence side of the LED array chip 2, after an 
appropriate time, the light emitting diode component of the LED array chip 2 is in abbreviation etc. by 
carrying out every other piece using the 1st above-mentioned quantity of light amendment data, make 
light emit by brightness, and measure the luminous intensity which penetrated the rod-lens array 4 in an 
image formation location. 

[0028] This actinometry is performed by the MTF (Modulation Transfer Function) measuring device as 
shown in drawing 3 . 

[0029] An MTF measuring device is equipped with the CCD camera which moves the rod-lens array 4 
top to an array and parallel of a light emitting diode component, and acquires intensity distribution by 
carrying out the image processing of the CCD image read with this CCD camera. 
[0030] These intensity distribution are peak value IMAX to the **** central region shown in drawing 
4 , when a part of light which a light emitting diode component emits spreads toward a perimeter. When 
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* it is distribution of the shape of a crest which it has and the circumference region (field equivalent to 
Susono of crest-like distribution) of such a light overlaps the next thing, it is the bottom value EVUN 
between peaks. The trough which it has is formed. 

[003 1] In addition, in the case of the actinometry mentioned above, it is because the finest gradation 
expression of those other than [ all ] black (solid print) is performed by the above-mentioned light 
emitting diode component arranged every other piece to have made the light emitting diode component 
of the LED array chip 2 emit light every other piece, and it is important for it to perform quantity of light 
amendment in this case in consideration of the effect by luminescence of the light emitting diode 
component of a two-piece next door. 

[0032] (3) Next, create the 2nd quantity of light amendment data from above-mentioned intensity 
distribution. 

[0033] Peak value IMAX first corresponding to each light emitting diode component among the 
intensity distributions of drawing 4 in order to create the 2nd quantity of light amendment data The MTF 
value expressed with following type ** from the bottom value EVUN close to the both sides or one side 
(> 0) is calculated. 

[0034] Bottom value IMIN If it carries out, it is peak value MAX. Although what is necessary is just to 
use a value although one of right and left is approached, when quantity of light amendment needs to be 
carried out more to high degree of accuracy, it is peak value IMAX. Two bottom values IMIN close to 
both sides An MTF value is calculated using the average. 
[0035] 
[Equation 1] 

MTFH= { (I MAX - IMIN ) / (I MAX + I MEN ) } * 1 0 0 (%) « ' ^fl) 

[0036] And a predetermined power value required for the last in order to bury the difference of the MTF 
value corresponding to each light emitting diode component and the average of all MTF values is 
calculated, and this power value creates the 2nd quantity of light amendment data only about the dot 
from which it has separated from tolerance. 

[0037] In order to combine the 2nd quantity of light amendment data with the 1st amendment data 
created previously simply and to use it here, it is desirable to arrange both number of bits, and when 
adjusting impression power 3% in 16 steps of affected Mino, the 2nd 4 bits [ per dot ] quantity of light 
amendment data as well as the 1st quantity of light amendment data is prepared. 
[0038] In case the quantity of light amendment data obtained as mentioned above are saved at archive 
media, such as an EEP ROM, and an LED array head is used for them, they are read from an archive 
medium and inputted into a driver IC 3 . It swerves, as mentioned above, and the inputted quantity of 
light amendment data are stored in a latch through the shift register of dedication, and are used for 
quantity of light amendment. 

[0039] At this time, the amendment data used for quantity of light amendment of a light emitting diode 
component are the bottom value IMIN which exists between the peaks in intensity distribution. Since it 
is created in consideration of magnitude, the contrast of an image is equalized, gradation nature can be 
expressed correctly, and it becomes possible to form a clear and good image without concentration 
unevenness. 

[0040] Moreover, in this gestalt, the 1st quantity of light amendment data for equalizing the radiant 
power output of a light emitting diode component and the 2nd quantity of light amendment data for 
amending the light which penetrated the lens array 4 are created separately, and since he is trying to 
obtain final quantity of light amendment data by combining both data after that, quantity of light 
amendment of an optical printer head can be performed with a sufficient precision. 
[0041] In addition, in the range which is not limited to an above-mentioned gestalt and does not deviate 
from the summary of this invention, various modification, amelioration, etc. are possible for this 
invention. 

[0042] For example, although it was made to make a light emitting diode component emit light every 
other piece when measuring luminescence reinforcement at the process of (2), it replaces with this and 
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you may make it make a light emitting diode component emit light every two pieces in an above- 
mentioned gestalt. 

[0043] Moreover, with an above-mentioned gestalt, the 1st quantity of light amendment data for 
equalizing the radiant power output of a light emitting diode component first is created. Next, according 
to the process of obtaining the final quantity of light amendment data which created the 2nd quantity of 
light amendment data for amending the light which penetrated the lens array 4, and combined both after 
that, although variation amendment of a luminescence property and variation amendment of a lens 
property were performed separately It may be made to perform variation amendment of a luminescence 
property, and variation amendment of a lens property to coincidence by replacing with this, measuring 
the light which made the lens array 4 penetrate from the beginning, and creating quantity of light 
amendment data. 

[0044] Furthermore, although it was made to amend the quantity of light by adjusting the magnitude of 
the current which flows a light emitting diode component with the above-mentioned gestalt, it may be 
made to amend the quantity of light by replacing with this and adjusting the resistance welding time to a 
light emitting diode component. 

[0045] Furthermore, although the CCD camera was used for measuring luminescence reinforcement 
with the above-mentioned gestalt, it replaces with this and you may make it use other quantity of light 
detection means, such as a photodiode. 

[0046] Furthermore, although the quantity of light of a light emitting diode component was measured 
every other dot with the above-mentioned gestalt again, of course, all dot measurement may be carried 
out. 
[0047] 

[Effect of the Invention] According to the quantity of light amendment approach of this invention, the 
light which the light emitting device emitted is measured through a lens array. Bottom value IMEN 
which exists between peaks in the acquired intensity distribution From it having been made to perform 
quantity of light amendment, taking magnitude into consideration The contrast of an image can be 
equalized, gradation nature can be correctly expressed now, and it becomes possible to form a clear and 
good image without concentration unevenness by this. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the gestalt which applied the optical printer head in 
which quantity of light amendment is carried out by this invention to the LED array head. 
[Drawing 2] It is the side elevation of the LED array head of drawing 1 . 

[Drawing 3] It is drawing showing the configuration of the MTF equipment used for actinometry. 
[Drawing 4] When the light emitting diode component of an LED array head is made to emit light, it is 
drawing showing the luminous-intensity distribution which penetrated the lens array. 
[Description of Notations] 

1 [ ... Lens array (rod-lens array) ] ... The circuit board, 2 ... An LED array chip, 3 ... A driver IC, 4 
[Translation done.] 
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